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ROCK ISLAND BRIDGE

(Government Bridge)
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fort Armstrong Avenue,

Rock Island Arsenal,

Rock Island,

Rock Island County, Illinois
UTM: 15.703050.4599300
Quad: Davenport East

1895-18%
U.S. Army
Railroad, vehicular, and pedestrian bridge

The Rock Island Bridge was constructed in
1895~1896 to connect the arsenal with
Davenport, Iowa. It was the first major
bridge commission of Chicago engineer Ralph
Modjeski, who subsequently established a
reputation as one of the country's leading
bridge designers, The bridge was equipped
with a variety of innovative safety
features, including pneumatic rail Iocks,
which did not become widely used until two
decades Iater. Part of the Rock Island
Arsenal National Register Historic District,
the Rock Island Bridge is the oldest
surviving Mississippi railrocad crossing in
the Towa~Illinois region.

Jeffrey A, Hess, February 1985

David Arbogast, February 1985
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PART I. HISTORICAL INFORMATION

A. Physical History:

ll

Date of erection: The six stone plers comprising the
substructure of the present Rock Island Bridge were originally
designed and built to support a previous bridge coumpleted im 1872
(Flagler, p. 175; Riebe, pp. 73-74). During the comstruction of
the present bridge, the old superstructure was dismantled and the
original piers were remodeled to support a wider superstructure.
The remodeling was accomplished by "[removing] the coping and top
part of the old pier[s]. . .down to a point where by interrupting
the batter of the old cutwater and extending it upward vertically
the increased width obtained would be sufficient for the new
conditions, For the old piers Joliet limestone had been used,
but the new masonry was composed of Kettle River sandstone for
the facing and coping and of Anamosa stone backing, laid in
Alsen's Portland cement mortar” (“Double Deck Highway and Railway
Bridge™ p. 406).

On March 2, 1895, Congress authorized the War Department to build
the new Rock Island Bridge for a cost not exceeding $490,000,

The War Department approved plans and specifications on June 27,
1895. Preliminary survey work began with an underwater
examination of the original piers on September 12, 1895. The
work of dismantling the old bridge and building the new
superstructure commenced on October 25, 1895 (Robbing, pp.
17-18). The new bridge was opened to the public on December 5,
1896 ("Traffic Resumed”).

Architect/Engineer: General Thomas Jef ferson Rodman of the
Ordnance Department designed the original stone piers in
1868-1869, At the time, Rodman was commandant of Rock Island
Arsenal. On June 30, 1869, the project was transferred to the
U.8. Army Engineer Department and "all drawings, surveys, plans,
contracts, and other papers relating to the construction of the
bridge were at once turned over to Major G. K. Warren" (Flagler,
p. 175).

Ralph Modjeski, a Chicago civil engineer, was responsible for
remodeling the old substructure and designing the new
superstructure in 1895 {("The New United States Rock Island
Bridge -- Part 1," p. 181).

Born in Cracow, Poland in 1861, Modjeski graduated with a degree
in civil engineering from the Ecole des Ponts et Chaussees in
Paris in 1885. That same year, he emigrated to the United States
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and went to work as an assistant engineer on the Union Pacific
bridge in Omaha, Nebraska. Specializing in bridge work, he
established his own engineering consulting practice in Chicago in
1892 (National Cyclopaedia, p. 68).

The Rock Island Bridge was Modjeski's first major bridge
commission. It was followed by the reconstruction of the
Bismarck, North Dakota, bridge across the Missourl River and the
Thebes, Illinois, bridge across the Mississippi River,
Subsequent commissions included the Columbia River and
Williamette River bridges for the Spokane, Portland and Seattle
Railway; the McKinley bridge across the Mississippi River at St.
Louis; the Columbia River Bridge at Celilo, Oregon, and the
Broadway bridge across the Williamette River in Portland, Oregon;
and a series of bascule bridges in Chicago. By 1916, Modjeski
was considered "one of the leading engineering authorities on
bridges in this country” (National Cyclopaedia, p. €68). He died
in 1940 ("Famed Designer of Goverrment Bridge").

Original and subsequent owners: U.S. Army.

Builder, contractor, suppliers: Phoenix Bridge Company of
Phoenixville, Pennsylvania served as general contractor for the
project; Sooysmith & Company of New York was the subcontractor
for the remodeling of the substructure; George P, Nicholas & Bro.
of Chicago was the contractor for the operating machinery of the
swing span ("Double Deck Highway and Railway Bridge," p. 408).

Original plans and construction: The Rock Island Arsenal
Engineering Plans and Services Divislion has a comprehensive set
of original drawings and specifications, dated 1895, as well as
microfiche copies of the same material (R20000162-R20000274),
The present structure conforms to an original elevation entitled
"Bridge Across the Mississippi River Between Davenport, Ia. and
Rock Island, I11l. / North Elevation / July 5, 1895" (microfiche
cards R20000210-20000211). This elevation was published in 1397
{("The New United States Rock Island Bridge —— Part 1," p. 1813
see "Supplemental Material” section of this report). The
original construction is documented by a sheet of five
photographic views published in 1898 (Tillinghast, p., 8), a copy
of which is in the picture collection of the Rock Island Arsenal
Historical Office (see HAER Photc No. IL=20P-26).

Alterations and additions: In 1908, the trackage on the upper
deck was replaced by new rails of the same weight, In 1909, the
woad flooring of the lower deck was replaced by creosoted wood
flooring, on a contract basis, by the Kettle River Quarries
Company for $35,515.00. At the same time, the Tri-City Railway
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Company replaced their street car rails with new rails of heavier
weight (Robbins, p. 19).

In 1922-1923, the stone plers were encased in cement (Riebe, p.
74). During 1931-1933, as part of the construction project of
Locks and Dam No. 15, the central pier of the swing span was
incorporated into the lower guide walls of both locks (Riebe, p.
74). The completed work is documented by a 1935 photograph in
the plcture collection of the Rock Island Arsenal Historical
Office, The photograph is captioned, "U.S. Engineers /
Mississippi River Lock #15 / Barge line boat, with tow, entering
Main Lock / 473-~121.41 / April 4, 1935.,”

During the late 1940s, wooden supports for the upper deck
trackage were replaced with metal components {(Riebe, pp. 76-77).

In 1957, connecting pins were replaced in the superstructure; the
diagonal, reinforcing I-bars were tightened; the wood sidewalks
were replaced with open steel gridwork; a concrete roadway was
constructed on the lower deck; and electric power line towers
were installed ("Govermment Span"),.

Historical Context:

When General Thomas Jefferson Rodman assumed command of Rock Island
Arsenal in 1868, he informed the War Department that existing

rail facilities were detrimental to the arsenal's expansion: "The
present location of [the railroad| upon the island is not a suitable
one, It cuts the island into two very inconvenient parts, . . . It
is, therefore, proposed and recommended that this road be removed to
the [western] extremity of the island" (Flagler, pp. 119-120).

The War Department concurred, and a new line was constructed across
the island., This project included a new railroad-vehicular—and-
pedestrian bridge, completed in 1872, that crossed the Mississippi
River to link the arsenal with Davenport, Iowa. The bridge was a
double-deck, single~track, swing-span structure supported by six
stone piers. By the 1890s, however, the bridge was creating seriocus
bottlenecks in traffie "[due| to the fact that it was a single track
bridge in the middle of an important stretch of main line railroad
that had been double tracked" (Riebe, p. 74).

On March 2, 1895, Congress authorized the War Department to
reconstruct the arsenal bridge; plans and specifications were
approved on June 27, 1895, The first major bridge commission of
engineer Ralph Modjeski of Chicago, who subsequently became one of
the country's foremost bridge designers, the new bridge was a
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double-deck, double-track, swing-span structure supported by the old
bridge's stone piers, remodeled to accommodate a wider superstruc-—
ture.

Powered by a direct—-current, motor-driven, chain-and sprocket system,
the swing gpan was engineered to revolve in either direction in order
to reduce stress from oblique wind pressures, which were common at
the site, and which had occasionally made it difficult to operate the
unidirectional swing span of the previous bridge ("“The New United
States Rock Island Bridge,” p. 384; Interview with Miller). The
bridge was also equipped with a variety of innovative safety
featurea, including pneumatic rail locks, which did not become widely
ugsed until two decades later (Interview with Muessig). Completed in
December 1896, the Rock Island Bridge still preserves almost all of
its original operating machinery and continues to serve its original
function ("Traffic Resumed"). 1t is the oldest surviving rail
erossing over the Mississippi River in the Illinois-Iowa region
("Interstate Bridges to Iowa"; for additional documentation, see HAER
No. IL-20).

Prepared by: Jeffrey A. Hess

MacDonald and Mack Partnership
February 1985

PART 1I. ENGINEERING INFORMATION

The bridge (see HAER Photo Nos. IL—20P~1 and IL-20P-2) is a double-deck
structure carrying two tracks of railroad traffic on its upper deck (see
HAER Photo Nos, IL-20P-4 and IL-20P-10) and vehicular and pedestrian
traffic on its lower deck (see HAER Photo Nos. IL-20P-3 and IL-20P-11)
across the Mississippi River between Rock Island Arsenal and Davenport
Arsenal, It intersects with the corner of Rodman Avenue and Fort
Armstrong Avenue at the arsenal (see HAER Photo Nos., IL-20P-5 and
IL-20P-6) and with the cormer of Second Street and LeClaire Avenue in
Davenport (see HAER Photo No. IL-20P-3). Passing east of Dam No. (5, it
crosses Lock No. I5 (see HAER Photo No. IL-20P-1) on the socuth side of
the river. 1t is above this lock that the swing span (see HAER Photo
Nos. IL-20P-1, IL-20P-5, IL-20P-8, and IL-20P-9) is built.

There are eight spans resting upon a total of six piers and four
abutments. From north (Davenport) to south (Rock Island Arsenal), the
spans measure as follows:

Span A (fixed) « . . . 193 feet, 6 inches
Span B (fixed) . . . . 258 feet

Span C (fixed) . . « . 216 feet, 6 3/4 inches
Span D (fixed) « « + « 216 feet, 6 3/4 inches
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Span E (fixed) . . . . 216 feet, 6 3/4 inches
Span F (swing) . . . . 258 feet

Span G {(fixed) . . . . 3865 feet, 7 inches
Span H (fixed) . . . . 98 feet, 9 inches

The piers and abutments (see HAER Photo Nos, IL=-20P-1, IL-20P-2,
IL-20P-7, IL-20P~-12, IL-20P-14) are constructed of limestone with
sandstone facing., Abutments support each end of spans A and H; piers
support the ends of spans B through G in the river, as well as the
midpoint of span G, the swing span. Except for the swing span pier,
which is larger than the others, the various piers are relatively equal
in size.

Spans A and H (see HAER Photo Neos. IL-20P-4, IL-20P-6, and IL-20P-20)
serve as approaches to the bridge. They are substantially smaller and
shorter than the other spans, rising from a level equal to the railroad
bed. All other spans rise from a level equal to the lower vehicular road
bed. The wehicular roadway has no approach spans, traversing only spans
B through G.

Span A (see HAER Photo Nos. IL-20P-4, IL-20P-6, and IL-20P-20) has a
riveted, steel, single-intersection Pratt truss along each gside of nine
panels demarcated by compression members and diagonal tension members.
The two end panels have inclined end posts rising from the bearing points
to the upper chords. Span H, the shortest span of all, is similar to
span A, but has four panels instead of nine.

Spans B and F (see HAER Photo Nos. IL-20P-21, IL-20P-10, and IL-20P-12)
are vitually identical to each other, Each has a riveted, steel,
Baltimore truss along each side. Each truss has six panels demarcated by
vertical compression members with additional vertical steel tension
memberg at the midpoint of each panel. The end panels are similar to
those of span A, rising diagonally to the upper chord. Between the
railroad bed and the vehicular road bed are short, diagonal, steel,
tension members. Above, the truss is reinforced by diagonal, steel,
tension rods. Spans G, D and E (see HAER Photo No. IL-20P-7) are similar
to spans B and F, although one panel shorter in length,

Span G, the swing span (see HAER Photo Nos. IL-20P-1, IL-20P-5, IL-20P-8,
IL-20P-9, IL-20P-13, 1L-20P-22, IL-20P-23, IL-20P-24, and IL-20P-25) has’
a center—supported, cantilevered, camelhack, through—truss configuration.
Each riveted steel truss is divided into nine bays demarcated by heavy
compression members. The four outer panels of each. truss are subdivided
with an additional vertical member, a diagonal member extending from
corner to corner of the panel, and a shorter diagonal member extending
from the remaining lower cormer to the center of the full-length
diagonal. The lower chords are at the roadway level, Diagonal stability
is provided by "X" bracing between the upper chords and between the upper
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parts of major vertical members., Pneumatic jacks {see HAER Photo No,
I1.-20P-15) on rollers support each end of the span, thus permitting the
span to swing freely from its engaged position.

Capable of full rotation in either direction, the swing span is supported
by a massive cylindrical pier at its center, Large, fixed sprockets are
located in a ring just below the center of the pier. A heavy drive-chain
(see HAER Photo Nos. IL-20P—16 and IL-20P-17) on each side of the bridge
i1s powered by two sprocket wheels and drive shafts that extend to a
power house on top of the span. The drive machinery is electric-powered.
The swing span itself rests on a series of radially-tied wheels that
follow a track around the top of the pier.

All trusses are tied at their top (see HAER Photo Nos. IL-20P-1, _
I11-20pP-5, IL-20P-6, IL-20P-8, IL-20P-9, IL-20P-10, IL-20P-12, IL-20P-21,
IL-20P-23, and IL-20P-24) with riveted steel members at each panel with
diagonal cross members in each bay. A smilar set of steel members (see
HAER Photo Nos. IL-20P-}] and IL=-20P-13) is used to tie the two sides
together under the railroad deck and under the vehicular road bed.

The control room {(see HAER Photo Nos. IL-20P-1, IL-20P-5, IL-20P-38,
IL-20P-9, I[L.-20P-18, IL-20P~19, and IL-20P-25), in the upper, center of
the swing span, is reached from the vehicular roadway level by two,
straight-run, open, steel stairs on the east side of the bridge, rising
to the railreoad track level with a shared steel deck landing, then
continuing upward to the control room level. The room is surrounded by a
narrow, steel walkway with a metal deck and pipe railing painted black.
From the south walkway a steel cage ladder rises to a steel landing above
the roof, which glves access to the steel ladder rising to the turntable
for the upper swing span.

The control room is square in plan with a hipped roof covered with
standing-seam copper roofing painted black. Roof, wall, and floor
systems are all sawn wood members., There is a set of semi-circular metal
gutters on all four sides of the roof. Decorative pressed-metal
shingling painted black covers all four walls. The east elevation {see
HAER Photo No. IL-20P-9) has a single doorway on its south end containing
an original wood door with four lights over three panels and a modern raw
aluminum storm door. To its north is a single window opening. Two
gingle window openings are located on each of the south and west
elevations. An octagonal bay window (see HAER Photo No. IL-20P-25) is
centered in the north elevation with a single window opening in each of
its three faces., All eight window openings contain one-over-one,
double~hung, wood sash with plain interior and exterior, painted, wood
casings. '

The one-room interior (see HAER Photo Nos, IL-20P-18 and IL-20P-19) has
wood floor covered with linoleum tile, overlaid with loose strips of
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carpeting. The walls are covered with horizontal, beaded, tongue—and-
groove, board siding. In the northeast corner is a pair of cabinets made
of vertical, beaded, tongue—and-groove boards. In the center of the west
wall is a wood shelf, dating from the original construction., The walls,
cabinets, and shelf are all painted cream. The cabinets each have a set
of three butterfly hinges and single latches. The shelf is supported by
two decorative, cast iron brackets. The ceiling is acoustical tile
attached to the original, tongue-and-groove, board ceiling. Near the
south wall an inclined wood ladder leads upward to the ceiling hatch
giving access to an unfinished attic used for storage. Lighting is by
flourescent and incandescent fixtures., There is an air-conditioning unit
in the south window of the west wall. A modern electric heating unit
supplies the necessary heat. An older electric heating unit survives
along the west wall.

Along the south wall of the control room is an original, 550-volt,
General Electric, motor~generator set, which converts altermating current
to direct current in order to run a 50-horsepower motor, which, in turn,
powers the drive train machinery for the swing span. A series of bull
and bevel gears for the power train occupies the center of the room,
surrounded by a polished brass guard rail (see HAER Photo Nos. IL~20P-18
and IL-20P~19). In addition to a control bocard on the north wall, the
room also houses an alternating-current, motorized, direct-drive,
air-compressor unit, which, at an undetermined date, replaced an original
belt-driven unit. The air-compressor activates the pneumatic jacks
underneath the swing span and the pneumatic rail locks on the railroad
bed. The pneumatic system operates under 100 to 120 pounds per square
inch of pressure, which is maintained by two original, riveted, steel,
air—storage tanks located in the attic above the control room.

III. SOURCES OF INFORMATION

A. Original Architectural/Engineering Drawings:

The Rock Island Arsenal Engineering Plans and Services Division has a
comprehensive collection of original specifications and drawings,
dated 1895, which have been reproduced on microfiche cards
(R20000162-R20000274). The following items are of particular
interest:

"Rock Island Bridge Between Davenport, Iowa & Rock Island, Illinois /
North Elevation,” July 5, 1895 (R0O000210-R0000211).

"Specifications for the Erection of Superstructure of the United
States Bridge Across the Mississippi River Between Rock Island &
Davenport,” 1895 (R20000196-R20000208).
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“Specifications for Machinery of Draw Span of the Superstructure for
the Rock Island and Davenport Bridge,” 1893 (R20000162-R2000017C).

Early Views:

The picture collection in the Rock Island Arsenal Historical Office
contains a photograph (see HAER Photo No., TL~20P-26), originally
published in 1898 (Tillinghast, p. 8), that documents the original
construction and shows the bridge in its present configuration. The
same collection has a photograph, dated 1935, that documents the
Temodeling of the swing-~span pier to accommodate the construction of
Locks and Dam No., 15. The photograph is captioned, "U.5. Engineers /
Mississippi River Lock #15 / Barge line boat, with tow, entering Main
Lock / 473-121.41 / April 4, 1935."

Interviews:

Dorman Miller, Rock Island Arsenal Bridge Foreman, January 28, 1985.
Verified that oblique wind pressures influence the operation of the
swing span,

Hans Muessig, Vice President, Demnet, Muessig, Ryan & Associates,
Iowa City, November 27, 1984, Assessed historical significance of
bridge's original safety features, including pneumatic rail locks.

Bibliography:
1. Primary and unpublished sources:

Hess, Jeffrey A., and Mack, Robert C. “Historic Properties
Report Rock Island Arsenal, Rock Island, Illinois". Prepared
by MacDonald and Mack Partnership, and Building Technology
Incorporated for the Historic American Buildings
Survey/Historic American Engineering Record, National Park
Service, U,5, Department of the Interior, 1985. The report,
with accompanying inventory cards, is filed as field records
in the Prints and Photographs Division, lerary of Congress,
under HAER No. IL-20.

“Interstate Bridges to Iowa: A Descriptive List of Bridges
Over the Mississippi, Missouri, Des Moines and Big Sioux
Rivers,"” prepared for Iowa Department of Transportation by
Dennett, Muessig & Associates, 1982, 1Iowa State Historic
Preservation Office, Towa City.

Robbins, F. E., "Copy of History of the Rock Island Bridge,”
typescript, 1910. Rock Island Arsenal Historical Office.
Specifications for the Erection of Superstructure of the
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United States Bridge Across the Mississippi River Betweem Rock
& Davenport,” 1895, Rock Island Arsenal Engineering Plans and
Services Division.

"Specifications for Machinery of Draw Span of the
Superstructure for the Rock Island and Davenport Bridge,"
Rock Island Arsenal Engineering Plans and Services Division,

Secondary and published sources:

"Double Deck Highway and Railway Bridge Rock Island, I11."
Engineering News, 36 (December 17, 1896), 406-408. Detailed

discussion of bridge's planning and construction.

"Famed Designer of Government Bridge at Rock Island Is Dead.”
Moline Dispatch, June 23, 1940, Modjeski's obituary.

Flagler, D{aniel] Wlebster]. A History of the Rock lsland

Arsenal from Its Establishment in 1863 to December 1876.

Washington, D.C.: Govermment Printing Office, 1877. Outlines
Rodman's participation in designing the 1872 bridge.

"Covernment Span, Closed April 22, to Be Opened Before First of

Year." Moline Dispatch, November 12, 1957. Describes 1957
alterations, '

The National Cyclopaedia of American Biography. Vol. 15, New

York: James T, White & Company, 1916. Provides good bicgraphy
of Modjeski.

"The New United States Rock lsland Bridge,” Engineering Record,
37 (April 2, 1898), 384-387. Excellent discussion of bridge's
design; contains engineering drawings.

"The New United States Rock lsland Bridge--Part 1.” Engineering
Record, 35 (January 30, 1897), 181. Reproduces elevation of

bridge.

Riebe, William. "The Government Bridge.” Rock Island Digest, 2
(1983), 68-79, Presents brief historical descriptions of the
various Rock Island-Davenport bridges.

Tillinghast, B. F. Rock Island Arsenal: In Peace and in War.
Chicago: The 0. Shepard Company, 1898, Reproduces photographs
showing bridge's original configuration, : . '

"Traffic Resumed,” Rock Island Weekly Union, December 5, 1896,
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Announces opening of Rock Island Bridge.

E. Likely Sources Not Yet Investigated:

Modjeski and Masters, Consulting Engineers, of Harrisburg,
Pennsylvania, has project files on the construction of the bridge.

Record Group 156 at the National Archives contains correspondence on
the construction and operation of Rock Island Arsenal from 1871 to
1903, This material is also available on 216 reels of microfilm at
the Browning Museum, Rock Island Arsenal.

F. Supplemental Materdial:

Photocopies of the following engineering articles on the bridge's
construction are attached at the end of these Data Pages:

“The New United States Rock Island Bridge,” Engineering Record, 37
(April 2, 1898), 384-386.

. "The New United States Rock Island Bridge——Part l,” Engineering
Record, 35 (January 30, 1897), 181.

PAKT IV, PROJECT INFORMATION

This project was part of a program initiated through a memorandum of agreement
between the National Park Service and the U,S, Department of the Army,

Stanley J. Fried, Chief, Real Estate Branch of Heaquarters DARCOM, and Dr.
Robert J. Kapsch, Chief of the Historic American Buildings Survey/Historic
American Engineering Record, were program directors. Sally Kress Tompkins of
HABS/HAER was program manager, and Robie S. Lange of HABS/HAER was project
manager, Building Technology Incorporated, Silver Spring, Maryland, under the
direction of William A. Brenner, acted as primary contractor, and MacDonald
and Mack Partnership, Minneapolis, was a major subcontractor. The project
included a survey of historic properties at Rock Island Arsenal, as well as
preparation of an historic properties report and HABS/HAER documentation for
38 buildings. The survey, report, and documentation were completed by Jeffrey
A. Hess, historian, Minneapolis; Barbara E. Hightower, historian, Minneapolis;
David Arbogast, architectural historian, Iowa City, Iowa; and Robert C. Mack,
architect, Minneapolis. The photographs were taken by Robert A. Ryan, J
Ceronie, and Bruce A. Harms of Dennett, Muessig, Ryan,.and Associates, Ltd.,
Iowa City, Iowa. Drawings were produced by John Palmer Low, Minneapolis.
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"R One Bxed upnn v fest 9tnches 3,778
10,582,062+

The leiters A, B, ¢, I and E are used in the
sitain sheets aml working drawings and specill-
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Tsts were roeprived (o be made at such places
amd on sweh machines as directrd by the vons
manling oflicar of the Hock ts 1 aracnal, and
when tests were made on other machines than
the United States festing machine ot the, Water-
tow n arsewal, Missachuseits, then the contractor
was linlsle Lo he requivad to furnish specimens tor
such tosty on the Waterbawn machine aa woul-l
serve to standanlize the maching usel hy
eomparizall with the guvernment testing m
st Wutertown ursel Teal spe
provided in ample time ta nmke the compari
awd the resnlbs ohitwinml with the Watertng

cations to lesignate the tespuctive spans. The
utrain sheets huve on themy every detadl of nad.
ing, of unit stressesmml of {he inelhodsotf caloula-
ton, SpansA, Baml C ave 29 feet wile betwern
centers of trusses; B amd € are 50 feet high, con-
ter lo center of chords; A is 82 teel high at the
center, aml 0 feet high at 1he enmls. They ecarry
a donble-l rack railropd Noot. o 26-foot tomlnay,
and two frfoot silewnths. The toudwuy
sidewnlks are placed abt lower chords; the il
road Noor placed above the rondway, 13 is 30 feet
witle aml 30 feet high, E is

Acor, The teusses are calenlated to carry a total
moving logd of 11,360 ponmls per lineal foot, nt
which 8,000 ponnds are on the raibvay heor
and 3,360 pounds om the romlway floor. The
sobid cormgutml steel raibvay floor, tmgelher
with the gunrd angles aml rail plates, weigh
abont 84U ponmls per lineul fool nf the bridye.
Allsteel is made hy the open-hearth process with
the percentage of jhesplnrus limiled to 0.08
for acid aml 0.4 [or Imsic process, Steel for
pins nbove 4 inches dizmeter is hammered.

) 14 feel wide aml 23 |
fect high; D amd B uarry a dauble L rgel ruilroad

gechre necoracy wnl ]lerl'e-.nun of wurk anskip
aml vequired, Mwsides ardinary provisions for
stamlunt  biglecliss work, that after renming
every Imlo shonld ho gone orer with » connter.
simking tonl, znlting off (he sharp edgey vf the
hole aml making n liHet nf nlont one sixteenthnf
an inclt nmler ezch rivet head, The meanlers
shonhl then he ta apart aml cteaned, the sur-
faces in eontant paintal, and the mewmbery care-
My reassemhled niul rivated np befure the paint
jglry, thnt the chont see walil ha ttted to-
gether ot the shops in lenglhe of at east 130 feet,
aml that wihen so fittal together thers slwalld be
ne perceptilile wiml in this fenpth; that the
reaming nf the splices, as webl aa all other twld
uns. should be |Iono with the dilferens
peitsticable,

o {emndute;
Ruughngsy nle waus s|w(:l|ied to ba
aullicient reason for the rejectinn of the whota

m"
»

A ; : K W A

TGy \[ -?,{51,%”,,,,,,P,,,,,,,,,,
Elevanon
Fig |
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ﬂrrvcnpoff Rivar
Abuttonnr
Soe, G B,  Chicye, wuas  appointed Chief

Engineer, tembers for the work were received
an Auggnst 12 K, nt Rock Taland Arsennl, by
Cal, A, L Huodlingten, U, 8. AL, communding,
aml the trct snhiseguently awurded to the
l'tuelllt Brialge Company.  Juhin Sterling Deans,

The reusan for the present recomstriction of
thly brilge wus that the ah] singte-brack strne-
tove wis inculepude for the s, abd was not
enmsinlerod stomg pnongh for gh redsel oada,

Fignres 1 aml 2 showw the general elovations and
principal itimensions of {he bridge which canm.

The bed plates amt portions ¢f machinery for
the draw are of cast iron. The pedestals for fixed
aml expansion bearings, the wheels of the tivro-
table, and othar portivns of the machinery are
of cast steel. Tho sxpansion rollets aod rail
plates are of Bessemer steel.  The spider tods of
the turntabla aml the slegre-nuts for connéers
are of wronght iron. The rivets ato of sofl, opsn-
henrth steel  All nllher pirts of the atruinre ure
wd medinm open-hiearth steel.

*Hxclasive of corruguted ulosl floor,
*'lncluslve of corrugaled ateel tloar,

member. The main trnss pins amtalt olhers io
the structire were requiral to tit their respeciive
holea within the ona Aftivth pact of an ineh, AN
jiron-work was paintab with hot bailed linsged
oil ulter completinn before leoving the shops,
Teats to destrnctlon wvere reqnired of 12 full-
hars withnut visible defects, which “were
te strength

* groupnl three leste of 12 per cent., the clongntion

beiug mewstired in 4 feet, including the fracture,
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The lara were reynireil tn hirenk i the Isly.
If a bar liroke in tho heml, Tmt lvvelupeil 10 per
rent, clongation. annlher bar of the snme size
aml It was tn he teslail, the twe Irsts being
counbinl s roe, 1F the average elongntion of
thuze o tests attainel 12 per cent., the teat wns
inleresl sotistaclory, pruvilel, however,
Bl e Bar of each groug of tlives
the heal, 11, in & graup of three
ire than oue bar irnke o the headl, 4l

presenlinl Dy This grimp nf tesla ware ta be
rejecterl, AL A test hae praved oo long foc the
machinr, it was to he et in two aml both linlves
reheqiled, annwlel aml gested, the two tests
cointing wione, Il the rrwms section of a teat
bar praymil ton preat for the cnparity of  the 10a.
chine, it was tn be plinel thusn on A length of
1} feot toa seetinn eynal to the mpacity of the
macl in prmnls alivillel by 15,000 aml then
tealnil Loah=trin:thin, care Iwing taken to have all
cormers< aml nnghes it the |daces of ehange of ape-
tlon carefmlly rmunilxl nff, The alangntinn was
then nwasnred in cight feet, The rast-steel peder,
tala were required lonbe free fram large Mow.
Tmhea,  Planed wml Tinshed bearing sucfares were
nut pern lhmlmlca visthle oxvaml.

AT ikinn, nnt exeeel-
ing nne-fomrth s Y The length
of Mowhnles ent by any strnight line kil in any
ireatinm was it allowel ta exceed 1me inch in
any one fosl, The pint eanings were periectly
fre frim hlosehnles.  The masonry under the
rim for tlw Inrplihle was ruhbwl loswn tan uni.
i1 the ewst-inm track set with an-
medly un the innsoury,  The ¢aat-
tes mler the lixed span were set on

sl vennng,

The ilruw spnn I8 swnng hy n novel arangre.
meng nf sprocket wheels aml clging that are
aprrated hy a5 horse-pawer electele mntor ; an.
nlher 13 hoese pawer ¢leetrie mavtar lrives an air
compresser thut £ s prawer for the npern.
tinn of the pmemnatic oy limlers conunaullug the

booome 2807

Lrevatipn of,
Sascof Ran 4546

Elevalion al Center Pier

+ .
v 2904 x
-

Elevancn al Inler mechola Pier
Fic.z
He €
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il locks and end lifting togples, these nre suto.
matically interlocked with the signaling aml
controlling rppacttus, and the whole hrivge von.
trulled by four levers in the operators roum,
The crection of the snpemtructure was umiler
the gemernl smpervision of Supt. A, B, Milliken
aml Furpman J. W, S Inng,

‘Trallle was iliscontinued an the romlway Boar
ring erectinn, hut the work wns salectel ta
diflicnlties from varlons canses, anmng wl
were the facts that trains hl ta be carricd with-
ont intermption, and another 1lifdeulty not qite
50 serions, wias that piles conlil not Leolriven In
the bottom of the rivor for Mnlsework, as the bot-
tor is rock with about 15 fret of water nlisve it
at the xtage shnwn in Fig. 3. The grale of the
ralluil fhsor on the new brillge is about two fect
higher than the present grale. The contractor
was regquired tn effect this ahange of grule ina
mnnner mné to listurh the trains or inlroduce
lresavy Inclives, ANl rivetsin 6he tunslon sy
and emintectlons of flaor beam to pust were driven
by poswer. Under these comlitions, Mr. Dean
writra, " Durlng one month we linve remavesd
e 2Mf-font apan sl one 258 foat gpnn, -
pmacel same with new stenctures | this wark of
enmrse, silsa inclinles the: pntting In of Gulsewnrk
muler bath spans.  Durlug this same nonth #15
stemners passwl through the Wlrawbrilge which
brake nur tine of ronnectinn with yanl, and IR
trains paseeil over the brilge."

Figure 4 is male from a progress phitagraph
shmwing the constrnction of the Inlsewnrk aml
compsarative ileslgn aml pestion of the ol winkgr,
Figore 71 slmwa aleluils aml alimensinng uf the
ererling truveler ugeil,

The ilesieription and illustrutinns lnve b
prrpared feom datin furnixhed ns by the Chief
wer and the eomtractoms sunl autln
Unlel Bullington, Commanling. Mr.
Cimiter was Resilent  Bogineer aml lDyron 1,
Cnrter Mechanienl Engloeer. The substrncture
waa tnilt hy Soaysmith & Co., of New Yurk, amt
the swing spnn operating machinery hy Messrs.
G, F. Nicholas & Bro,, Chicage, Il

[Te nr CORTIRYED. ]

oLo SUESCRIEERS will eonfor & guat favor
Ff in referring to this paper, in correspondence
and In making out checks, they will be particular
to use ity conect title, Tux EnciNgrrING
RECDRD. Conlusion, ambacrassmant and fre
quent delays will theraby ba avoided.
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A WOMAN ENGINEER.

Feaalé dranghtsmen vee fur sovienl yeara

been emplayed in architretural aml other uflives,

hut they iave prolulily heen engiged ni o heriviel
aml enpying work chiefly.  There wpe no ginnl
reason why they shonhl wut exivl jn ¥ kimla

ol itrgwing {hat s b renuire andsinde srevre

tical or merhanienl kmw hlge ur

wl respansihile jinlgme

na beert in the enging
i muald and wrmgl 1y

entur work, whivh, wij

I npipene very suitihile ehls in
lileness, aenbiwss minl tasly
pliemd, E

at Ienst,
tihirago I

liywever, lwe
tude iy
tectiril engineers in New Yllrk. wl
ir furee of a dozrn ot twonf gr.
cerd, employ one yunng woman whe has
b ehginectimg selivel ml shiates
the anlimrey dnkns ot her axsoc gh, of
canrse, ab noalismlvanlage o £ shop, mill
aml liehl wnrk, '
Frvery cuvonrnge

shumhl, uf rukise, to
given tn rxle evelnpings  the senpwe
of xzuitable female phoyment, Tt it sl bl
mt, in e anvelly ol wew  livhl, Ine fup
gubten lhat the prefussinn of engineering ix a2
mugt jrabias mistress aml exaels the utnmst olor
il eternal rnlhusinan, together with nni-
t.llllo |ls-|w‘\|-rnn('r' p«r«isxtcnrn aml snperine
| swlgiment from

tialily to perform e responsibhe alnlis
sigeml €h
ivinlel
s,

iukintames \\ltll all 1he
work ; the recrmpisainer, the lnentinon. 1ri
veys, yeirs ul palient s]ml_ aml Iaba
cal workin the m
cnmp aml in the
perfornusl o Lhe lizzy In' phlx of Iufty
work e rreclion, i tling of e

alwaysalepeinlent ngam 1The or's rousirnc-

tions.
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slmiple alatement of the facla hat an exlrany-
dinary manulactnelng eeonomy hna been efferl -
ed by very simple means, lo wit, by keeplog all
|mrls of the machinery running lree pn suitable
malerial.

The reprralors are 18 inehes while ol are -
cllned  phout 46 degresa,  The lop rcover Is
Maced quile near 1he scréén, so thal 1he ronrse
malerlal In falling will allernately sirike the
lop and reboind an e aereon. Hath top and
boattom are lned wilh sheet Iron. The mlils are
ITrench 1mier alones 4% feet In dlameoter, the top
siones belng drlven. The crushera smployed
are of the coffee mlll pattern, roch na are con-
maniy employed for thls purpose.

The power plant conslala of & 50 horse-pawer
Allis-Corllas englne for driving lhe holst on the
kiln tops and a 350 horse-pawer Allls-Corllss
engine for driving the mill. Thig latler cuglne
Is now only taxed lo about two-thirds 1ts ea-
brelly, owing o lhe fact that only slx stones
out of 16 are driven In the mill.

There are four 100 horga-power rotiirn lubular
bollers (also llt by the Edward P. Atlls Com-
pany} aupplring sicam tor the englnes, There
ia @ giding just back of the boller honse on a
gk level trestle nader which [he coal sapply
1s slored for the bollers.

The warka have excellent lacllitles for ship-
png, having kracks cennecling with all  the
roads entering Mibwankee, aml have a large
market throughont the Northwest amwl ln the
1ake cllleg,

THE NEW DINITED STATES ROUK ISLAND
RRIDIE.

The history of 1The 'nited Siates brhige at
lteck ialnnid, tlL, of which Mre. Iltalph Mod)eskl,
M. Apn Sov, 1. B, Is Ehief Engineer, was pul-
linhed I our lrene of Jannary 20, 1897, amd
wome general datn of e yeqalremenls il man-
wlacture af The stevcture were [en glven, The
general atalemenl of the desigit there glven

THE ENGINEERING RECQRD.

may he auppltemented by the 'etails now avail-
sble of 1he connectlons of the fixed and draw
spans, |he delalls of The swinging mechanism,
the lorks, jacks and inteviocking and hand ma-
chinery, The following data and requiremsnts
were among the prinelpal conslideraliona deler-
mining the ilesign of the operating mnachinery,
Inclurling 1le inlerlocking safely devices, elec-
Tric annuonclators, slgnaly, ete,

The bridge was required to e ahle ta make
un entlre revotutlon on the center, in clther
¢lrectlon, conlinuously or alternately; for the
parpose of avolding or taking ndvantage of un-
aqual wind preasures on tlie ends of the dreaw.
The sitnallon of the brldge was aneh that thege
uneninl wind pressares were frequent, as was
experienced on [he old bridge.

The speud of operatlon requlrvel was 9 de-
grees In 1 minutes, or at the rale of a com-
plete revolution In 6 minnlea. The estimute of
the power necessary to apply taugent to the oul-
er dlameter of the drum, to operate the brlilge,
wag 100,000 pounds, and the mollve power was
to be electrlelty at 500 volis pressure. The es-
timated maxtimum defleellon at each end of the
draw span was 1% Inches, The load on ench
end of the bridge when ralsed I3 360,000 ponnds,
or 180,000 nounds on each corner. The opera-
llen of tralns ever the bridge was to he entlre-
Iy under control of the bridge operator wilh
glgnals so arranged a8 to prevent trains enter-
Ing on the draw span uuless It was aafe se io
. And lThe operatlon of the devices on the
Iwldge was 1o be so Inlerlocked na to prevent
ilamage by Incorvect aperallon.

The corrugalad aolld floor was ¢dealgned, sl
10 prodect 1he lower roadway lloor [rom any
reluse of the Irains. and second 1o proviile n
Ilwrtmgh_lnloml system for the brlige, the
lengitudinal plales unider the valls 1aking The
chiord slrning ddue o wind zlregs. The railway
laor Is 1he level at which he gresles]l wiml
straln 18 Iransmitted 1o the bridge. amd 1he
adyisalility of such a silff bracing Is diue w [ ha

ROCK ISLAND ARSENAL
ROCK ISLAND BRIDGE
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preuliar prailiow in whileh this foor i placal In
the Rerk Tklanid bridge.

A 5 horap-power elevircic molor in the ope-
rallng hense drives n berlzonlal cyoss shafl,
tennaverre 1o the minln axis of 1he brldge nnd
throngh 15 conler pojpl.- At each enid of this
rrons shaft dowlile mlier genr wheels connecl
it 1o Ihe vertival minlp shalls 1hat have bear-
Inga nn the antslde of the turntable drum, din-
melrieally opposite to each olhier,  The jurn-
ing mechnnlsm i3 duplleated, a eomplete 2el
lmilnx drlven from each af these shiafls as here-
wllts degerllien] for one. The maln shall A,
ghawn In The dingram of power conneelions,
cnrrica at s foul two aprocket whoela 11, which
engage oppasile balanced chalng B3, These
thraugh spracket wheels 111, altached 1o the
tons drive the two shalls DD, (CC are Tdlers In-
troduced lo offact the chain from the dram and
prevent Inlevlevence with 1. “The delving shadls
D ran In masslve rigld sweapended hearlngs,
anil earry lwin sprocket wheels FF on Their
lower ends,  Aa these wheels arve riven unl-
formly, simultaneansly, and at lThe same speed
In tho same direcifor, 1hey act in unkson to
aperaie the driving sprocket chaln 14, 1he lnner
line of which enmages the 12-Inch leelh of The
rack and pulla 1he turatable aroand 5t in eil hee
direcllon. A heavy adjnstable lle I, is pro-
vided ta Lrace Ihe loot of each shatt N, and
Inke the pull ol ihe delving sprocket chaln i
the onfer 1Ine of which 18 cayeled In a trough
11 1hat alzo gerves a= o gunrd 1o 8hield 1t from
Tnjury il obslimeilons,  This guard and briee
are shimen al the right of [he lower Rgure i
Ive dingrams ooly, aml are cisewhere omitleml
1o aveld confusion.  Allached 1o The el
hemrlng castings on 1he pler. 18 3 ensl sleel
sprockel tack 37 leet 955 [uwrbes pileh diameloer,
mle In segmenris willh B Teell, 12-1nch plleh
aml el Iace,  The econlder of =lrain is low,
] very ciase te Ae atlachmenis o (e (el
casilngs. Tl distribotion of welal 38 <acly Fled
the lung axia of the reclangulur secllons ol 1he
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Avru 2, 18938,

eth 18 In Ehe ilirectlon of the strnl The
Ianks uf L aeeth nve elerndar, with he deserit

ing N Lhe pitch Bne. The leelh are |
astnmger fi 1 weight nf melal than
uther 6 ul k that roithl havn been naeil.
{Jn I sitle of vhe longitmlinul renier llne
vl 1he hiritllge, aml o hell vighlly ko the
ckels, rying veriical
st il ihe ton of The

fon, wikh slx feeth 12 tes pltch, with testh
rarrespomling e the rack, ‘These sprovkel
Leeth are elevateld 14| wove [he rack teeth,
Eo cntingrnsine for Uns setiilng of ihe
the wear of the tnentithla vullers.
spcket pi

12 boskenl
g i aml
ullerg, 1

weld will v a tihe

wnys al least bhree
nml Iram seven
mt either a tenth
i ny man-
‘The whole

slep Ihe
Theze

o3 sire grooval
cle with no {wisl-

npér cmlg of ihese plulon shafts are
-grarket genrs e he seea nuH, -
ning I the vertienl shully e transverse
vertf uline,  Belween these cenier vertlenl
shafls & \he 1 ybmfts s a culuction of
1 L 'The sea

. It gmaller amd are
imum ncchlun.nl alrusa

Py ’J"-ﬁ“'
4 4“-4' -15

| stress of 1BBUN pouwls,
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u 5. The vertleal shalts are carried, fr
a brorket nn the l 1, o bevel gearings on L
nperting tpom level. The weight anl hrusia
on these shafls nwrs ulgo careiol on hall siep
Iwnringy having wwa circles of 15 and 25 il4-
ineh steel hlls respectively. The grooves are
m us lw Lhe alher bearings. ©On the upger
wmnl of these shafla are marchine molded cansi-
iron level gewrs meshing inlo pinlons en horl-
Inl shafie, throngh the operating room, with
me above aml below as nanally arrangol
‘The redietlon here {s 2,1 o 1, Fhe horizontal
shaft being scparated In the eqnalizer.
Monuteil in o heavy bel ptate on [he mldille
of the harizuntal shalts is an egnallzer 8o eon-
dtrncted thal hall the straln In operating is eur-
ical {n earl side nf the hrilge and o the muin
rhaln ua etel side nf the 1lrum,
il sille sirnins 1n Inrul.:!:le
It differs from lhe gear
. I the sabstlinkion of lever
urms with hall juinls on the ends, fur the hevel
fenrs. Ax in Uhls case only Fhe differentinl af
nit the virions connecifons tn fhe rack
compensatenl for, Ihere ia only ner-es-
a limtiel mnvement here, By projee-
s o Cthe bubs of [he shafe arms ami Ehe
gear, juw cluiches ave lormed which rvigilly
Inck the shatt sectlons together if from any
cunse there shonkd be an execessive movement ot
thve eqnallzer levers. The beil plate carrylng the
ennallger tlso carrles the bearings for a truin
of cuf genrs conneciing ko a 50 huree power
shreel rallway type motor, ‘The metor is swonml
for a 300 volt eurrent, aml enns from 500 \o
550 revolntlons pey minnte, Monnted on one of
the shufts fur Lhe geavd 13 a large ban. brake.
Fuch rall, on each end of the Lridge, aml alyo
Lthe corvesponding rall on the approach hus n
portlon af the head cat away. A plate fastenel
tn the bridge on Ehe onter shie nf the irack
forms a guhle for a key to sllde beslde Fhe rail.
Thly key I1s about 5 feet long and when Lhe
hrtdge 18 vlosed, I8 moved across the gap le
Lween Lhe draw apan amk adjoining fixeit spuny,
liearing an each. Over lhe gap the key iy abuul
A-BG-Inch frigher than the il and tapacs from
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hers each way o a little Lelow the rall kop.
The ¥ey Is in poshion uy sirlke Fhe freal of
air wheels ondsiile the rait.  Ilence when a
Irafn pussea over Lhe afraw span il rang over
lhe necessary gup wlthont wolse or jur. For
operating these keys an 8 Tnch pnewmalic cylin.
ler is located between the Uncks un each eml
of the hriige, anil by levers and conheellons 1o
the Keys the movemeni of 1he pistom operates
the keys for earh rail of both ks, An arp-
rangement ls made hal in case of ucchlent a
haml bar muy he pnl on the main center lever
and euch track operated by hand independently,
Both emls of the trucks on the draw span are
opevatel practiently simnlianeonsly,  Special
check valves are nsell here L canten] the move-
ment of the lev The clnl ka are ol lhe

mll.'r the vhovls s 4 Lo lurn rucly, whike
un lhe lower emil nve rollers, which rest on
as slmwu
i cxlin:
neeiell Lo the
ul i a verieal
Iusenl il dr

A rumu'e of lthe ¢
gpevlliv nt,
wirk, snoarrangerl Uiwt wo labage
done by eouttuning the agplicarl L gnwer in
the lleviee after the mnvemen! is alete. An-
nther foud 4 that when e gles  have
finiahed the ovemenl raising the bridge Hhe
center nf the vcrank pin moves Y-inch beyand
4 lHne jeinlng the centers of the sirad pin ot
the rollers nml the shuli In the end beam. ‘Thns
whenr dnwn the Jacks arve sell lockell and no
amonnt of power applled in any ilirection at the
rollers can poss!hly unlick aml lower the birldge.
Henee ufier Ehe jucks are lnekell the alr pres-
anre is cut off fram the cylinder.

Ths elecivlc curvent to operate the motors Is
taken frum the jower staliom of the Trl-Clty
Ruilway Compuny thromgh cahles earrteil over
the top of the hrlilge on the Lurniable. There
are fwo distinct sources of power which, with
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othar currenls for lghls, sigmals, ete, ate
Dronght down tlwougl an eleelrle twrntalie

aver the ceater of the deaw span. The wires
front overhiead are attached to stadlonary In-
aulated rings and e enrrent I8 laken from
these by movable brughea attached to the disw
sprn.  From here Ihe wires are earcled In lron
insnlated condultr to the altie of 1he operaling
room amd from there to the switeh board, The
tweo main currents are eacried nto o deabile-
throw switch. 1t from any cause (fie cureent
sl fall, the change to the other could [n-
siantly be made by reversing the switeh, Fram
tha mllidle potats of this swlieh the enerent
pasaes IMvengl the mala moler ewlonl switeh
amd alt compreasor malor cnlot Awlteh and
1henee Hirongh 1he reppeciive conlrollera. The
switchhoard careies these gwilelies
awtielt for ihe IMaminaling Nglus i the operat-
ing room. by which The racn nmy he instamly
darkened when vperallng at nlghl, an alr pres-
anre gange, clock, antomatie eonirotler for the
alt compressor molor, atsl Two push Inillons foy
The sigpals. The hoard (s pear Lhe operaling
stand at one slde of e ropm. The matn von-
Iroller was especeGtlly naude far (s place
1a operatedl hy a tever in Iwe aperating stand.

A Nall signal is el an eaeh of e lixed
spans wilbin a few ferd of the enin of ihe
draw aml siands pormally Al danger. Connerl -
el to each of the Jacks and rall locks are etee.
1rte swileh hoxes from whieh wires run Theoagh
Insulaled pipes 1o an imdieator in the machin-
cry room.  When ary one or all of the jacks
or rall Incks are in a elosed poalllon & red
itmp 1z Hehted In the indleater. one lamn for
eacl jack or rall, and when they are relrased
for e Lhrlige to swing o’ corresponiiing white
lamp 8 Alghted, replaclog the red. BBy a com-
binallon uof elevirle connertlaons, the In
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vhirge of The idge cun sot The signal Lo safely
oply when the end jacks and rall iovks are ant,
Slrould 1ha hridge, for any reason, not he prop-
erly jockml, the enging runner cannol reeelre
his signal 1o enter npon the draw. The Aes
mavelnent of any part of lhe wechanism Lowarl
tlie ennelition for swinglng Vhe deaw will drop
the danger signal oven shouwld the operalor on
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returning 10 e vonm negteel lo apen his eleu-
ing wwiteh.  (lones tt 1s imporsliie for a train
to pass upan the draw span, unlesg tt is safe
fov The Irain 1o evass,

At the fromt el of Hie machinery room 1
By wimlow from which The operalor has a clear
view of The {racks and river, is plaeel an In-
terlawking ronleotling atand, having foar levers,
he st Iever to [he rigtl operales a0 band
sradee, The gcconel lever cantrnls 1he rail locks
Mraageh ane ale vadee and ean e moved sl wills
1eim belng threwn forward the eml Jack lever,
wiileh prevlovsly has been lovkwed, is roleaseed,
This motement nnlaeks the molor coniroller
lever, which new ean e moved fre operatlng
e hritdge,  This syslemn makes i1 Inpoasiide
for ibe ppevator 1o swing (e lividge unlil firsl.
v eplt Torks aned 1en e eml facks have heen
retepem], e Indleplar above refevred 16 an-
noupring o The apstalor Heal 1hese varions le-
viees Tave roperly respooded,

I e mavhinery louss |8 #lso an abr com-
pressor dviven by an eteeivic motor, and in ihe
HURET wove U maelfnery roem are 1wo steel
tereevairs of a comblned cupaeely ol 200 culsle
feel, from whicrh air ig drawn lo oper e
A uniform pressare of 120l
ponnds ig matnlained by oan attordle ey e
wherely Tie pian s siaried when G piressinee:
falls Ielow 120 poneds |, ol when N
Forchers 1 powaneas,

To guanl against The possILUIY of The hridge
Veecming inoperalive  a sppplsientary oo
conmce nn aa beew made fer cich gepavisle de-
vice. T'n swing the hiridge o eapstan is placed
inderneatl the Fogdway deek ol each fudd and
atlaehed 1o The [loor beama. By bolts are fas-
lentedd in the masemry zt e abuliaent aoe at
i vl af The gtone proleciion. & heavy haw-
sPT platform wear The cz2psian
mrached 1o these eyn holls in case of emer-
geney aml Hhe rope peeved ansindg the capslian.,
Py apeans uf o lever This capslan ven b ope
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